The luminescence centers in cadmium sulfide (CdS) nanowires are mapped using a newly-developed system that allows the study of band-gap materials through cathodoluminescence experiments inside a high resolution transmission electron microscope. This is made possible by positioning an optical fiber within a few micrometers of the area of interest and scanning the focused electron beam while simultaneously collecting the generated photons. This technique is applied in order to characterize nanowires made from a well-known luminescent semiconductor -CdS.
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The luminescence centers in cadmium sulfide (CdS) nanowires are mapped using a newly-developed system that allows the study of band-gap materials through cathodoluminescence experiments inside a high resolution transmission electron microscope. This is made possible by positioning an optical fiber within a few micrometers of the area of interest and scanning the focused electron beam while simultaneously collecting the generated photons. This technique is applied in order to characterize nanowires made from a well-known luminescent semiconductor -CdS.
The schematic layout of the system is illustrated in Figure 1a . A multi-mode optical fiber is mechanically connected to a piezoelectric tube, which allows for its positioning with sub-nanometer accuracy. A voltage source is connected to the scanning coils of the microscope and precisely controls the electron beam. The electrons interact with the sample and produce several signals: photons are collected by the optical fiber and transferred to a spectrometer, while scattered electrons are collected by an annular electron detector. Both these signals are acquired simultaneously and mapped across the region of interest.
A low-magnification image of a nanowire is shown in Figure 1b . It has a diameter of around 100 nm and a length of several micrometers, which is typical of the nanowires that were tested. High-resolution images and selected-area diffraction patterns confirm that these structures are single crystals, corresponding to the wurtzite structure.
The result of one of the experiments is summarized in the lower part of Figure 1 . Figure 1c shows the simultaneously-acquired dark-field image of the 200 nm-wide nanowire. In this particular case, the data is acquired from the last 1 μm-long section of the wire, which ends in the lower part of the image. Figure  1d depicts the cathodoluminescence data-cube acquired form the same region.
Our results show that, while some defects are already present as a result of the growth process, many of the defects responsible for luminescence are produced as a result of electron irradiation damage. The electron beam creates defects corresponding to two regions: between 500 and 550 nm, which we assign to S interstitials, and between 650 and 800 nm, which we attribute to S vacancies. The way in which these peaks are distributed is also different: the first group features localized maxima, while the second group is distributed uniformly across the surface of the sample. These defects are a by-product of the same damage process.
We have used a combination of control experiments, electron damage calculations and literature review in order to assign several of the observed peaks to specific defect structures. Other interesting results are 
